INTRODUCTION
============

Morphological and cytogenetic characteristics in acute myelogenous leukemia (AML) are the most important prognostic factors and are used in diagnosis and treatment, as well as in understanding their pathophysiology. Chromosomal abnormality, known as relatively good prognostic factors, are t (8;21) (q22;q22), t (15;17) (q22;q21) and inv (16), of which t (8;21) (q22;q22) is most frequent in AML and has specific clinical, morphological and immunological characteristics.

The incidence of t (8;21) (q22;q22) is higher in younger patients and it is often associated with extramedullary tumors or chloromas and splenomegaly^[@b1-kjim-18-1-13-3]^, ^[@b2-kjim-18-1-13-3])^. Morphologically typical t (8;21) positive leukemic blasts are large with abundant cytoplasm, numerous granules and occasional homogenous salmon-coloured granules. Prominent Auer rods and cytoplasmic vacuoles are frequently seen. These are associated with smaller immature blasts with frequent eosinophilia in the bone marrow^[@b2-kjim-18-1-13-3]--[@b4-kjim-18-1-13-3])^. In addition, the t (8;21) positive leukemic blasts frequently have a specific immunophenotype^[@b5-kjim-18-1-13-3]^, ^[@b6-kjim-18-1-13-3])^, characterized by positivity for the B-cell-associated marker CD19, as well as CD13, CD34, CD56 and HLA-DR. In contrast, CD2 and CD7 are rarely expressed and CD33 is characteristically weak. The presence of t (8;21) is associated with a high remission rate and prolonged disease-free survival in patients treated with cytosine arabinoside in chemotherapy^[@b7-kjim-18-1-13-3])^, but is of no advantage to high-dose chemotherapy and marrow transplantation^[@b8-kjim-18-1-13-3])^. Over 90% of t (8;21) is found in AML-M2, 6% in M1 and rare in another group like M4^[@b9-kjim-18-1-13-3])^.

From the view of molecular genetics, gene translocation is occurred between the AML1 gene on chromosome 21q22 and the ETO gene on chromosome 8q22 to form new AML1/ETO fusion gene, concerning pathophysiology of leukemia^[@b10-kjim-18-1-13-3]^, ^[@b11-kjim-18-1-13-3])^. In spite of the prognostic importance of detection of the t (8;21) in AML, most institutes were not able to perform adequate cytogenetic analysis in a large number of AML patients. However, it is possible to detect this translocation by molecular techniques, including fluorescence *in situ* hybridization (FISH), Southern blotting and, most commonly, reverse transcriptase mediated polymerase chain reaction (RT-PCR).

Kim et al. reported the morphological and immunophenotypic characteristics of myeloid malignancies with t (8;21)^[@b12-kjim-18-1-13-3])^ and Lee et al. reported AML1/ETO fusion gene expression and their clinical features in AML^[@b13-kjim-18-1-13-3])^, but they were small in number and there was no report about the relationship with the prognosis. In this study, we investigated the frequency of AML1/ETO fusion transcripts in AML, accordingly, any differences in hematological and clinical features and the relationship with the prognosis. Also, the frequency of AML1/ETO fusion transcripts in AML-M2 patients and their relationship with the prognosis were reviewed.

PATIENTS AND METHODS
====================

1. Patients and morphological analysis
--------------------------------------

Patients diagnosed as AML at Gachon Medical School, Gil Medical Center from May 1995 to Sept. 2000 were studied, except M3 patients with t (15;17). Morphological diagnosis and classification were based on analysis of peripheral blood and bone marrow smears stained by May-Grünwald-Giemsa and on cytochemical staining for myeloperoxidase, according to the French-American-British (FAB) cooperative criteria. Particular attention was paid to the presence of morphological features considered to be suggestive of a t (8;21). Clinical and hematologic data and characteristics of patients were analyzed and used for statistical analysis.

2. Cytogenetic analysis
-----------------------

Bone marrow aspirate treated by heparin was put in a 25 cm^2^ flask of non-PHA culture medium (RPMI 1640, 20% fetal bovine serum, penicillin-streptomycin) and cultured at 37°C and 5% CO~2~ for 24 hours. After culturing with Colcemid, it was treated with 0.075M KCI hypotonic solution and fixed with a fixative (glacial acetic acid : methanol 1:3) over 3 times. Cell suspension was dropped on the slide before drying and aging for 2 days. The trypsin-Giemsa method was used for G- banding. Karyotyping was performed according to the International System for Human Cytogenetic Nomenclature (ISCN 1995).

3. Isolation of mononuclear cells
---------------------------------

Bone marrow aspirates were collected into a preservative free heparin tube (Gibco, Grand Island, NY, USA). Mononuclear cells obtained by Ficoll-Hypaque (Pharmacia, Picataway, NJ, USA) density gradient centrifugation were made to 0.5--2×10^7^/mL of concentration before RNA extraction or storage at −70°C.

4. Detection of chimeric AML1/ETO transcripts by RT-PCR
-------------------------------------------------------

### 1) cDNA synthesis

Total RNA was extracted from leukemic cells by the guanidium thiocyanate-phenol-chloroform method. cDNA was synthesized from 1 *μ*g of RNA with 100 U of MoMLV reverse transcriptase (Promega, USA) in 1×PCR reaction buffer containing 100 pmol of random hexamer primers, 10 mM dNTP, 20 U of RNase inhibitor (Promega, USA) in a total volume of 20 *μ*L at 37°C for 1 hour. In order to inactivate reverse transcriptase, the reacted product was treated at 94°C for 5 minutes. cDNA synthesis was confirmed by using β-actin primer to perform PCR and then electrophoresed in a 1% agarose gel with ethidium bromide staining and observed by polaroid photos.

### 2) nested PCR

The first PCR amplification was accomplished in a volume of 100 *μ*L using 10 *μ*L of the cDNA mixture additional 1 × PCR reaction buffer containing 1.25 U *Taq* polymerase (Promega, USA), 10 pmol/L of oligonucleotide primers^[@b14-kjim-18-1-13-3])^ ([Table 1](#t1-kjim-18-1-13-3){ref-type="table"}). The PCR amplification was performed on a DNA thermal cycler (Ericomp, USA) with an initial denaturation step of 94°C for 5 minutes followed by 35 cycles of denaturation at 94°C for 1 minute, annealing at 55°C for 1 minute, and extension at 72°C for 1 minute. A final elongation step at 72°C for 10 minutes was done. The second PCR amplification was performed under identical cycling conditions using 1 *μ*L of first PCR products and a set of nested primers.

The nested PCR products were separated by electrophoresis in a 1% agarose gel with ethidium bromide staining and observed by polaroid photos.

5. Immunophenotypic analysis
----------------------------

Bone marrow aspirate 100 *μ*L was added with and stained directly by 20 *μ*L of CD3, CD5, CD7, CD10, CD19, CD20, CD22, CD14, CD13, CD33, CD45 and HLA-DR monoclonal antibody (Immunotech, A Coulter Company, 13009 Marseille, France) each and analyzed by flow cytometry Coulter EPIX® XL (Coulter Corporation, Miami, USA).

6. Induction chemotherapy and statistical analysis
--------------------------------------------------

Induction chemotherapy used cytarabine and anthracycline. Cytarabine 100 mg/m^2^/day was continuously intravenous-infused from 1st day to 7th day, and idarubicine/mitoxantrone 12 mg/m^2^/day or daunorubicin 40 mg/m^2^/day was infused from 1st day to 3rd day. Also, in case of adding etoposide to cytarabine and idarubicine, 75 mg/m^2^/day was infused from 1st day to 5th day. Marrow examination was performed on 28th day after remission induction therapy, and it was determined as a complete response when the leukemic blasts count within the marrow was less than 5%, and neutrophils\>1,000/*μ*L and platelets\> 100,000/*μ*L in peripheral blood were continued over 4 weeks.

Relapse-free survival duration was calculated in patients who obtained a complete remission after induction chemotherapy from the day determined as a complete response to the day of relapse or death. Progression-free survival was measured in all the patients from the day of diagnosis to the day of relapse or death. The survival duration was from the day of diagnosis to the day of death or last follow-up for all the patients. Any difference of the absolute value in each group was compared by Nonparametric test (Mann-Whitney test), and ratio difference by Fisher\'s exact test. Survival curve was calculated by the Kaplan-Meier method and its comparison adopted the log-rank test.

RESULTS
=======

1. Patient characteristics and detection of AML1/ETO transcripts by RT-PCR
--------------------------------------------------------------------------

A total of 59 patients were studied, of whom 4 patients showed secondary AML converted from myelodysplastic syndrome. The gender ratio was 32:27 (M:F), and the median age was 43 years (ranging 14--86). The frequency by FAB classification standard appeared as M0;5, M1;13, M2;29, M4;3, M5;2, M6;4, M7;3 patients. AML1/ETO transcripts were detected at 338 bp in the first PCR products and at 185 bp in the second PCR products, which was found in 22.0% (13/59) and β-actin was all positive ([Figure 1](#f1-kjim-18-1-13-3){ref-type="fig"}). 36 patients underwent the cytogenetic test and t (8;21) (q22;q22) was expressed by 27.8% (10/36).

AML-M2 patients were 29, whose gender ratio was 17:12 (M:F) and the median age was 43 years (ranging 14--77). AML1/ETO transcripts in M2 were detected in 44.8% (13/29). After the cytogenetic test with 20 patients, t (8;21) (q22;q22) expression was 50.0% (10/20). Only one patient had AML1/ETO transcripts without t (8;21).

2. Clinical, hematological, immunophenotypic characteristics according to AML1/ETO transcripts
----------------------------------------------------------------------------------------------

In this study, we made a comparison of the clinical parameters such as age, gender, hepatomegaly, splenomegaly and extramedullary tumefaction between AML1/ETO positive and negative group in AML patients, but did not find a significant difference. Only the mean value of leukocyte was 50.0×10^3^/*μ*L in the negative group and 19.2×10^3^/*μ*L in the positive group, which was higher in the negative group. The median of blast % within the bone marrow was 58% in the positive group and 80% in the negative group, which was higher in the negative group, but of no significance ([Table 2](#t2-kjim-18-1-13-3){ref-type="table"}). These factors were compared in M2 patients, but there was no significant difference.

33 patients in AML underwent immunophenotyping and a higher frequent expression of HLA-DR was found in the positive group, but it was not statistically significant (*p*=0.06) ([Table 3](#t3-kjim-18-1-13-3){ref-type="table"}). 15 patients in AML-M2 underwent immunophenotyping, which was not significantly different.

3. Morphological characteristics according to AML1/ETO transcripts in AML-M2
----------------------------------------------------------------------------

As a result of analysis on the morphologic characteristics of 29 AML-M2 patients ([Table 4](#t4-kjim-18-1-13-3){ref-type="table"}), Auer rods in leukemic blasts were more observed and lots of large blasts with prominent golgi and abnormal granules were found more in AML1/ETO positive patients ([Figure 2](#f2-kjim-18-1-13-3){ref-type="fig"}). The positive patients showed eosinophilia over 3% of all nucleated cell within the bone marrow, which was not statistically significant.

4. Remission and survival rates
-------------------------------

41 patients underwent chemotherapy, in which cytarabine + idarubicine were for 29 patients, cytarabine + mitoxantrone/daunorubicin for 6 and cytarabine + idarubicine + etoposide for 5. Complete remission rate of the overall chemotherapy group was 63.4% (26/41), AML1/ETO positive group showed 81.8% (9/11), while the negative group showed 56.6% (17/30), which was of no statistical significance, but the complete remission rate was higher in the positive group (*p*=0.13). The median relapse-free survival rates in patients with complete remission were 44.0 weeks (95% confidence interval \[CI\]: 35.5\~52.5) for patients with AML, 46.3 weeks (95% Cl: 5.4\~87.2) for AML1/ETO positive group, 42.7 weeks (95% Cl: 31.4\~54) for AML1/ETO negative group, and there was no statistical significance between the two groups (*p*=0.24). The median survival duration during 109 weeks of median follow-up displayed 40.3 weeks (95% Cl: 22.6\~58.0) for AML patients, 82.2 weeks (95% Cl: 10.5\~154.3) for AML1/ETO positive group, 34.4 weeks (95% Cl: 7.1\~61.7) for AML1/ETO negative group, by which it was significantly longer in the positive group (*p*=0.02) ([Figure 3](#f3-kjim-18-1-13-3){ref-type="fig"}). The median progression-free survival rates were 25.0 weeks (95% Cl: 9.4\~40.6) for AML patients, 50.9 weeks (95% Cl: 8.1\~93.7) for AML1/ETO positive group, 20.4 weeks (95% Cl: 8.1\~32.7) for AML1/ETO negative group, which was significantly longer in the positive group (*p*=0.02) ([Figure 4](#f4-kjim-18-1-13-3){ref-type="fig"}).

20 patients in AML-M2 underwent chemotherapy and the complete remission was 70% (14/20). The complete remission rates in AML1/ETO positive and negative were 81.8% (9/11) and 55.5% (5/9), which were not statistically significant, but higher in the positive group. The median relapse-free survival rates in patients with complete remission were 46.3 weeks (95% Cl: 5.4\~87.2) for AML1/ETO positive group and 76.6 weeks (95% Cl: 0.2\~168.9) for AML1/ETO negative group, which were not significantly different. The medial follow-up duration of M2 patients was 97 weeks and the median survival duration was 50.4 weeks (95% Cl: 0.2\~100.6), in which it was 82.4 weeks (95% Cl: 10.5\~154.3) for AML1/ETO positive group and 15.6 weeks (95% Cl: 0.2\~39.6) for AML1/ETO negative group. It was not statistically significant, but it was higher in the positive group (*p*=0.07). The median progression-free survival rates were 50.9 weeks (95% Cl: 8.1\~93.7) in the positive group and 16.0 weeks (95% Cl: 0.2\~34.1) in the negative group, which was not statistically significant, but longer in the positive group.

DISCUSSION
==========

The t (8;21) (q22;q22) is a good prognostic factor of AML and found in 7\~10% of AML and 20% of AML-M2. The frequency of AML1/ETO fusion transcripts by RT-PCR is found in 13% of AML and 30--40% of AML-M2^[@b15-kjim-18-1-13-3])^. In this study, t (8;21) (q22;q22) was observed in 27.8% of AML and high 50% of AML-M2. The frequency of AML1/ETO fusion transcripts by RT-PCR was positive in 22.0% of AML and 44.8% of AML-M2. As this is a bit higher frequency than other reports, it requires a further follow-up study with more patients.

It is usual that chromosome karyotyping and molecular genetic lesion by RT-PCR are not completely coincident. The incidence of AML1/ETO might increase by 5--10% by the molecular biological approach, like RT-PCR, which had demonstrated the occasional presence of this molecular lesion in cases that lack t (8;21)^[@b16-kjim-18-1-13-3]^, ^[@b17-kjim-18-1-13-3])^. This finding suggests that molecular diagnostic approaches should be routinely used to identify patients with this genetic subtype of AML. It was reported to be a poor prognosis in AML1/ETO positive cases by RT-PCR without t (8;21)^[@b18-kjim-18-1-13-3])^. This study found one AML1/ETO positive patient without t (8;21), whose relapse-free survival was 8 weeks and overall survival was 16 weeks. Of patients who didnot get the result by chromosome testing in this study, AML1/ETO positive patients were 2 cases. Zhang et al. reported that patients with t (8;21) showed AML1/ETO negative by Southern and/or PCR analysis because the breakpoint within AML1 was located downstream to the breakpoint cluster^[@b19-kjim-18-1-13-3])^. Therefore, it is clear that such a sensitive and rapid molecular biological diagnosis as RT-PCR and chromosome testing should be basically used in determining acute myelogenous leukemia subtypes.

The morphologic features of t (8;21) leukemic blasts are large with abundant cytoplasm, lots of granules and occasional pseudo-Chediak granules. Vacuoles and Auer rods in cytoplasm are frequently seen^[@b2-kjim-18-1-13-3]--[@b4-kjim-18-1-13-3])^. Kim et al.^[@b12-kjim-18-1-13-3])^ observed Auer rods in 67% (14/21) of AML-M2 and myelodysplastic syndrome with t (8;21). As a result of a comparison between AML1/ETO positive and negative patients group in AML M2 for morphologic features in this study, cells with Auer rods and lots of granules were more frequently observed in the positive group than in the negative group. Also, large blasts with prominent golgi were significantly more observed in the positive group. There was a tendency of lower blasts count and eosinophilia within the bone marrow in the positive group, which was not statistically significant.

The t (8;21) leukemic blasts frequently have a distict immunophenotype, characterized by positivity for the B-cell-associated marker CD19, as well as CD13, CD34 and CD56, and high HLA-DR expression, while poor CD33 expression^[@b6-kjim-18-1-13-3]^, ^[@b7-kjim-18-1-13-3])^. Kim et al. reported that atypical CD19 was significantly high expressed by 83%, but CD33 was expressed significantly lower than other markers^[@b12-kjim-18-1-13-3])^. In this study, only 1 of 8 AML1/ETO positive patients examined by immunophenotyping expressed CD19 and 5 patients expressed CD33 and, accordingly, any statistical significance was not found. HLA-DR expression in AML1/ETO positive group was high compared to the negative group (*p*=0.06).

Cytarabine, a major source in induction chemotherapy of AML, shows a complete response in 50\~80% of patients under combination with anthracycline. It is known that a complete remission rate is high and remission duration or survival rate is significantly high also in AML with t (8;21)^[@b20-kjim-18-1-13-3])^. Relapse-free survival rate is known to be increased after intensification therapy with high dose cytarabine^[@b8-kjim-18-1-13-3])^. More recently, it has been demonstrated that treatment of this group of patients with chemotherapy alone results in cure rates that are comparable to or better than those achieved with allogeneic bone marrow transplantation^[@b21-kjim-18-1-13-3])^. Therefore, identification of these molecular genetic lesions at the time of diagnosis may spare patients from the risks associated with allogeneic bone marrow transplantation. As a result of this study, the remission rate of AML1/ETO positive group with AML was higher than the negative group, which was of no statistical significance, and there was no difference in the relapse-free survival rate. But both overall survival and progression-free survival rates were significantly higher in the positive group. The remission rate in AML-M2 was higher in the positive group, which was not statistically significant, and the relapse-free survival was not different. Overall survival and progression-free survival rates were higher in the positive group, which were not statistically significant.

The application of these molecular approaches to monitor patients for evidence of so-called minimal residual disease (MRD) has been controversial. Several studies have demonstrated persistent expression of the AML1/ETO chimeric mRNA in patients in long-term remission, including those treated with allogeneic bone marrow transplantation^[@b22-kjim-18-1-13-3]^, ^[@b23-kjim-18-1-13-3])^. In addition, persistent expression of AML1/ETO was detected in the clonogenic hematopoietic progenitors isolated from remission bone marraw samples obtained from patients who had been in remission off therapy for several years. AML1/ETO expression was detected not only in myeloid/monocytic colonies, but also in erythroid colonies, suggesting that despite being in remission the bone marrow of these patients had retained viable multipotential hematopoietic progenitors containing t (8;21). More recently, several studies have failed to detect expression of AML1/ETO in the bone marrows of patients in long-term remission^[@b24-kjim-18-1-13-3]--[@b26-kjim-18-1-13-3])^. In prospectively studied patients, a good correlation was found between negative PCR results and absence of relapse^[@b24-kjim-18-1-13-3])^. Early negative results with the one-step RT-PCR technique, before consolidation treatment, seemed to carry an especially good prognosis, suggesting that RT-PCR analysis could help in choosing the type of consolidation therapy in patients with t (8;21). This study performed a follow-up AML1/ETO molecular study on four AML1/ETO positive patients in complete remission after treatment. 2 of them experienced relapse of leukemia in a persistent AML1/ETO expression, while 2 patients were converted into the negative group and maintained in remission without recurrence for 106 weeks and 71 weeks, respectively. The recent development of quantitative RT-PCR assays for chimeric AML1/ETO transcripts should in the future provide a valuable tool for evaluating the clinical utility of MRD studies in patients with t (8;21)-containing leukemia. According to the recent follow-up reports using competitive RT-PCR or real-time RT-PCR, the level of the AML1/ETO transcripts in patients in long-term remission became decreasingly convert to negative results and their relapse rate is significantly lower than persistently high-concentration patients^[@b25-kjim-18-1-13-3]^, ^[@b26-kjim-18-1-13-3])^. The quantitative RT-PCR assays for chimeric AML1/ETO transcripts may be very useful for the monitoring of MRD and detecting early relapse, as well as in determining the chemotherapy alone or chemotherapy in conjunction with bone marrow transplantation as intensification treatment of AML.

The AML1/CBF beta transcript factor complex functions as a critical regulator of the development of the adult hemopoietic system. The biological functions controlled by AML1/CBF beta appear to be highly vulnerable to oncogenic mutations, suggesting that alterations in this complex provide an efficient mechanism for driving leukemogenesis. AML1/ETO can function as a dominant inhibitor of normal AML1/CBF beta activity. AML1/ETO expressing cells differentiated abnormally and had a high self-renewal capacity, readily establishing immortal cell lines in culture. AML1/ETO not only represses normal AML1-mediated functions but also generates signals that contribute to the initiation of aberrant hemopoietic cell proliferation^[@b27-kjim-18-1-13-3]^, ^[@b28-kjim-18-1-13-3])^. Future studies aimed at better defining the AML1/CBF beta interactive proteins required for its normal transcriptional activity and identifying the critical downstream targets that are mechanistically involved in its hemopoietic functions should lead to important advances in our understanding of this disease and, hopefully, to the development of effective new therapies. In the future, these methodologies are likely to be incorporated not only into the routine diagnostic evaluation of AML patients, but also into our approaches to monitor a patient\'s therapeutic response. The information gained from such studies should enhance our ability to individually tailor therapy for each patient and to improve the chances for a cure.

![Detection of AML1/ETO specific transcripts by RT-PCR in AML patients and cell lines. Lane M: length marker ψX174F/Hae III-digest, lane 1 & 4: positive patients, lane 2: K562 cell line, lane 3: primer control (no RNA), lane 5: negative patients.](kjim-18-1-13-3f1){#f1-kjim-18-1-13-3}

![Morphologic finding of AML1/ETO positive and negative patients with AML-M2 (×1,000). (A) AML1/ETO positive patients. There are Auer rod (↑), abnormal granules in leukemic blast. The size of blasts are large and they have prominent golgi. (B) AML1/ETO negative patients. No blasts have Auer rod, eosinophils, abnormal granules and prominent golgi.](kjim-18-1-13-3f2){#f2-kjim-18-1-13-3}

![Overall survival of the AML1/ETO positive and negative group in AML.](kjim-18-1-13-3f3){#f3-kjim-18-1-13-3}

![Progression-free survival of the AML1/ETO positive and negative group in AML.](kjim-18-1-13-3f4){#f4-kjim-18-1-13-3}

###### 

Primer sequences

  Primer      Sequence                   Product                    
  ----------- -------------------------- -------------------------- --
  Outer       sense                      5′-AGCCATGAAGAACCAGG-3′    
  antisense   5′-AGGCTGTAGGAGAATGG-3′    338 bp                     
  Inner       sense                      5′-CTACCACAGAGCCATCAA-3′   
  antisense   5′-TGAACTGGTTCTTGGAGC-3′   185 bp                     

###### 

Comparison of clinical and laboratory findings between AML1/ETO positive and negative group

                           AML    AML-M2                        
  ------------------------ ------ -------- ------ ------ ------ ------
  Age (median)             42     45       0.60   42     47     0.38
  Sex (M:F)                8:5    24:22    0.55   8:5    9:7    0.77
  Laboratory (mean)                                             
   WBC (×10^3^/L)          19.2   50.0     0.34   19.2   20.7   0.30
   Hemoglobin (g/dL)       6.0    7.0      0.12   6.0    7.1    0.16
   Platelet (×10^3^/L)     45.3   58.0     0.15   45.3   76.1   0.18
  Blast % in BM (median)   58%    80%      0.06   58%    60%    0.65

###### 

Comparison of immunophenotypic findings between AML1/ETO positive and negative group in AML and AML-M2

          AML (n=33)   AML M2 (n=15)                      
  ------- ------------ --------------- ------ ----- ----- ------
  No      8            25                     8     7     
  CD19    1/8          1/25            0.38   1/8   0/7   0.33
  CD13    7/8          23/25           0.70   7/8   6/7   0.92
  CD33    5/8          20/25           0.31   5/8   5/7   0.71
  CD45    8/8          23/25           0.40   8/8   7/7   
  HLADR   8/8          17/25           0.06   8/8   6/7   0.26
  CD22    1/8          1/25            0.38   1/8   0/7   0.33

###### 

Comparison of morphologic characteristics between AML1/ETO positive and negative group within AML-M2

                                                                  Positive (n=13)   negative (n=16)   *p*
  --------------------------------------------------------------- ----------------- ----------------- -------
  Auer rod                                                        69.2%             6.2%              0.001
  Eosinophilia[^\*^](#tfn1-kjim-18-1-13-3){ref-type="table-fn"}   30.8%             12.5%             0.364
  Abnormal granules                                               53.8%             12.5%             0.041
  Large blast with prominent golgi                                92.3%             12.5%             0.001

Eosinophilia more than 3% of all nucleated cells
